ISOLATION OF MYCOBACTERIUM MALMOENSE IN THE ISLAND OF CRETE, GREECE
Mycobacterium malmoense was isolated from a bronchoalveolar lavage sample of a 73-year-old cancer (small cell lung carcinoma) patient in Crete, representing the Þ rst reported case of this pathogen in Greece. The isolate was considered to be a colonizer and the patient did not receive any antimycobacterial treatment while he received chemotherapy to which he responded favourably. No signs of pulmonary infection were noted during the course of his disease. This case provides evidence of the ubiquitous nature of this mycobacterial species, believed until recently to favour cooler climates. We, therefore, propose that the index of suspicion for this pathogen should be raised particularly in patients with underlying immunodeÞ ciency, cancer and chronic lung disease, irrespective of the geographic location.
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Over the last few years, there is an increasing appreciation for the role of nontuberculous mycobacteria (NTM) as pathogens especially in immunocompromised patients. [1] The introduction of molecular techniques has facilitated the detection and identiÞ cation of new NTM species, the role of which is under constant evaluation. [2] Mycobacterium malmoense is a slowly growing NTM that has attracted global interest due to its increased pathogenicity. [3] It is most frequently isolated in cool climates such as Northern and Central Europe. We report on the Þ rst isolation of the pathogen from a clinical specimen in the island of Crete, and we describe the drug susceptibility proÞ le of the isolate.
Case Report
A 73-year-old male with past medical history of smoking (86 pack-years) and diabetes mellitus Presented in October 2006 complaining of abdominal pain, nausea, vomiting and a weight loss of 6 kg. The physical examination revealed right upper quadrant tenderness and an enlarged liver. The baseline laboratory investigation showed a marked increase in the γGT (16-fold), and LDH (7-fold). The chest radiography was consistent with an increase in size of the right hilum. Bronchoscopy revealed a submucosal inÞ ltration of the right bronchial tree. The chest computed tomography (CT) showed a mass of 10 cm × 8 cm. There were small pulmonary satellite nodular lesions and enlarged paratracheal and subcarinal lymph nodes. The lung biopsy revealed small cell lung cancer (SLCC). Abdominal CT revealed multiple liver metastases. A broncho-alveolar lavage (BAL) sample was sent for mycobacterial culture among other laboratory examinations.
Acid-fast staining of the BAL sample was negative. The liquid culture (BacT/Alert 3D; bioMérieux, Durham, NC) turned positive after 35.6 days, followed by a positive solid culture (Lowenstein-Jensen; bioMérieux, Marcy l' Etoile, France) four days later. The AccuProbe assay for Mycobacterium tuberculosis complex (Gen-Probe, San Diego, CA) was negative, indicative of the presence of an NTM. GenoType Common Mycobacteria (GenoType CM) and GenoType Additional Species assay (GenoType AS, Hain Lifescience, Nehren, Germany) were subsequently performed, establishing the diagnosis of M. malmoense by molecular hybridization. Drug susceptibilities were determined by the conventional proportions method. The strain was resistant to isoniazid (1 μg/mL; INH), ethambutol (3 μg/mL; EMB) and para-4-aminosalicylic acid (0.5 μg/mL; PAS). It was sensitive to rifampicin (20 μg/mL; RIF), pyrazinamide (200 μg/mL; PZA) and streptomycin (4 μg/mL; SM). The minimal inhibitory concentrations (MICs) of the strain to a Indian Journal of Medical Microbiology vol. 26, No. 3 panel of additional antibiotics were determined by means of the E test methodology (AB Biodisk, Solna, Sweden). The results (Table) showed that the isolate was resistant to doxycyline, and trimethoprim/sulfamethoxazole, whereas it was susceptible to clarithromycin and ethionamide. The less active molecules were ethambutol, amikacin and ciproß oxacin.
The isolate was considered to be a coloniser and the patient did not receive any antimycobacterial treatment while he received chemotherapy for SCLC. He responded favourably to the chemotherapy. No signs of pulmonary infection were noted during the course of his disease.
Discussion
Mycobacterium malmoense was Þ rst described in 1977 in the Swedish city of Malmo. [4] It is a non-pigmented, slow growing mycobacterium that grows best at 30°C and at a low pH (between 5.0 and 6.0). It has been isolated from the environment only on very rare occasions. [5] The discrimination between genuine disease and mere contamination can be very difÞ cult. M. malmoense is considered among the NTM that carry an increased pathogenicity, especially in patients with underlying disease such as immunodeÞ ciency, cancer or chronic lung disease. [3] Its clinical relevance has been shown to be extraordinarily high (67%), much more than the rate of most frequently encountered NTM. [6] According to another study, 92% of a series of patients from whom M. malmoense was cultured even as a single isolation had evidence of active pulmonary disease, something that has also been validated by more recent reports. [3, 7] Despite the fact that in the United States there was an increasing number of isolates, the number of patients with conÞ rmed M. malmoense infection remains low. [8] The organism has been isolated mainly from respiratory specimens but also from lymph nodes (especially in children where the disease presents as lymphadenitis), stools, cutaneous, tendon and synovial biopsies [8] and abscess pus. [3] The patient we report in this study suffered from SCLC with no symptoms suggestive of an NTM infection. Among the CT Þ ndings, the reported nodules were suspicious although they were satellite to the malignant mass and they were considered to be malignant, as well as the enlarged mediastinal lymph nodes.
M. malmoense clinical isolates are mainly reported from
Northern and Central Europe (United Kingdom, Sweden, Finland, Switzerland, Belgium, France and Austria) and Northern America [8, 9] with only a few cases from southern Europe. [6] For this reason, M. malmoense has generally been thought to be a pathogen restricted to cooler climates, thus there was a limited awareness of this organism in southern European countries such as Italy or Greece. [6] As a result, no efforts have been made to use more appropriate cultural procedures for M. malmoense isolation, such as lower incubation temperatures and the use of acid media. Its isolation in Crete suggests that M. malmoense is a ubiquitous organism and the initial recognition of its role as a pathogen in cooler regions might have only been coincidental.
Our isolate was found to be sensitive to RIF, PZA and SM but resistant to INH and EMB. SigniÞ cant differences in the susceptibility patterns may occur among isolates, but in vitro resistance to antimycobacterial drugs does not necessarily predict failure of treatment or relapse. [10] Synergism among drugs could be an explanation. [10] In conclusion, we report the Þ rst isolation of M malmoense from a clinical specimen in Greece. This should increase the awareness for the ubiquity of this species and raise the index of suspicion for the detection of the pathogen, particularly, in immunocompromised patients. Zygomycosis is an opportunistic fungal infection that seldom occurs in individuals with a competent immune system. Isolated involvement of any organ is rare and only a few cases of renal zygomycosis have been reported. We present an unusual case of renal zygomycosis caused by Apophysomyces elegans in a patient with no known predisposing factor. He presented with ß akes in the urine and was found to have a poorly functioning right kidney. Ureterorenoscopy was performed, fungal elements removed and pathological conÞ rmation obtained. The patient subsequently underwent nephrectomy after treatment with amphotericin B. He made an uneventful recovery.
Key words: Apomycophyses elegans, renal mucormycosis
Zygomycosis (mucormycosis) is caused by fungi of the order Mucorales and most commonly by organisms belonging to genus Rhizopus. Others include Absidia, Mucor, Apophyomyces and Saksenaea. [1, 2] Renal involvement in disseminated mucormycosis occurs in up to 19% of patients. [3] Isolated renal zygomycosis (mucormycosis) is extremely rare. Only few cases caused by varied species have been reported. [1, [4] [5] [6] [7] [8] [9] To the best of our knowledge, this is the Þ rst report of renal zygomycosis (mucormycosis) caused by Apophysomyces elegans from the south of the country, in a patient who was otherwise healthy.
Case Report
A 41-year-old male presented on 2 nd March 2006 to the urology out patient department at the authors' institution with passage of whitish ß akes in the urine for three months. He had occasional burning micturition and a vague ache in the right ß ank, neither of which was bothersome. There was no fever, haematuria, calculuria, and loss of appetite or weight. He was not a diabetic but was recently detected to be hypertensive. He denied any history of surgical intervention or instrumentation.
Physical examination was normal. A preoperative intravenous urogram revealed faint opaciÞ cation of the right pelvicalyceal system with mild hydronephrosis (Fig. 1) . The right ureter was not visualised. The left side was normal. Urinary tests for acid fast bacilli (AFB) were negative. On cystoscopy, the urethra, ureteric oriÞ ces and bladder were normal. A retrograde pyelogram revealed a dilated ureter with Þ lling defects in the ureter and pelvicalyceal system. Ureterorenoscopy disclosed ß uffy dirty grey material in the ureter and pelvicalyceal system. Some of this was removed through the ureterorenoscope and sent for culture and histopathology examination. Direct microscopy of the material revealed aseptate fungal hyphae morphologically suggestive of zygomycetes. On culture of the material the organism was identiÞ ed as Apophysomyces elegans (Fig. 2) . A preoperative CT revealed residual fungal material in the right pelvicalyceal system (Fig. 3) . He was subsequently treated with amphotericin B and underwent right nephrectomy. His recovery was uneventful and is asymptomatic after 6 months of follow up. His urine culture showed no growth 
